Inhibition of postischemic reperfusion arrhythmias by an SOD derivative that circulates bound to albumin with prolonged in vivo half-life.
Intravenously administered superoxide dismutase (SOD) rapidly disappeared from the circulation and often failed to prevent oxidative tissue injury. Thus, although superoxide radicals have been postulated to play an important role in the pathogenesis of postischemic reflow-induced tissue injury, conclusive evidence supporting this concept is lacking. We have synthesized an SOD derivative (SM-SOD) that circulated bound to albumin and accumulated in injured tissues whose local pH was decreased. Transient occlusion followed by reperfusion of the coronary artery elicited severe ventricular arrhythmias in rats. Intravenous administration of SM-SOD markedly inhibited the reflow-induced arrhythmias. SOD did not show such inhibitory effect. Kinetic analysis revealed that SM-SOD accumulated in the acidic lesion of the injured heart soon after reflow and returned to the circulation thereafter. These and other results suggest that superoxide radical and/or its metabolites would play a critical role in the pathogenesis of reperfusion arrhythmias and that SM-SOD may be useful for protecting acute myocardial injury induced by such hazardous oxygen metabolites.